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EXECUTIVE SUMMARY

This report presents the results of Harding Lawson Associates’ (HLA) Remedial

Investigation (RI) conducted at McKesson Corporation’s (McKesson) former chemical
ornia. HLA conducted this

facility located at 9005 Sorensen Avenue, Santa Fe Sprin

ty ings, Cali
"""" = il S —

work on behalf of McKesson in accordance with Consent Order 89/90-007, issued by the
California Department of Health Services (DHS), now the California Environmental

Protection Agency - Department of Toxic Substances Control (DTSC). HLA’s work was

conducted in comnliance with the DTSC cuidelines and the U.S. Environmental Protection

SUMIMLLILL il VLY i Switiin o Qs LV Wt ) iy iiia H B

Agency’s (EPA), October 1988, "Interim Final Guidance for Conducting Remedial
Investigations and Feasibility Studies under CERCLA." Methods implemented during the

RIare described in HLA’sworkplan entitled "Workplan (Revision 3), Remedial Investigation
and Feas:’bi‘.ity Stud", McKesson Corporanon Property, 9005 Sorensen Avenue, Santa Fe

The facility is located at 9005 Sorensen Avenue, in the City of Santa Fe Springs, Los Angeles
tenced: occupies approximately 4.3 acres in an industrialized
area; and is bounded on the east by Sorensen Avenue, on the south by Fontaine Trucking
Equipment Company, on the west by a small agricultural field owned by Liquid Air
Corporation, and on the north by a Southern Pacific Railroad easement and Angeles
Chemical Company (Angeles); a bulk chemical repackaging facility.

McKesson Chemical Company, a former division of McKesson, operated a bulk chemical
repackaging facility at the site from 1976 to 1986. During this period of operation, the

Fonilion, ssin0 ~Necnmion S £ oo cA -

facility was organized into four areas for € purpose of chemical packaging:

* A solvent repack area,

* A corrosive repack area,

MCKo

‘O
(o]
N
(3]
~
(%)

A

* A hydrogen peroxide repack area, and

* A Freon blending area.

91MKC007.rpt X

@aned on Recclea Parer



Harding Lawson Associates

Forty-four aboveground storage tanks (now demolished) were situated onsite within the four
areas of operations. The tanks were contained within 2- to 3-foot-high concrete containment
berms and separated by internal dike walis. Twenty-three underground storage tanks (USTs)
are presently onsite and predominately located adjacent to the former aboveground solvent

tank storage area. Railroad spurs are located along the northern and western boundaries

of the site. Loading platforms and underground distribution lines were associated with the
offloading of chemicals delivered via the railroad spurs. A drum storage area was used

onsite for the storage of hazardous waste.

In September 1985, the DTSC issued a Resource Conservation and Recovery Act (RCRA)
Part B Hazardous Waste Facility Permit for the drum-storage area. This area has since been

closed under RCRA regulations. The fina. RCRA closure report was submitted to the

DTSC on February 5, 1900

( Y 2 mnaoa
/15 Ooh reonuary o, \4iiny, 1o5va ). visund

the storage-drum area was officially closed.
At the request of the DTSC, McKesson Environmental Services (MES) conducted three

undertaken in the aboveground solvent-storage area, and one study was conducted in the
corrosive-storage area. Chlorinated solvents were detected in both the soil and groundwater
in the aboveground solvent-storage area in thzse investigations. The corrosive storage area

ha Xt

was investigated for USEPA extraction procedure (EP) Toxic compounds; none were

MCK0002571

The Rlincluded the monitoring of ambient meteorological conditions and air quality, drilling

of soil borings, drilling and installation of groundwater monitoring weils, cone penetrometer

testing (CPT)/HydroPunch groundwater sampling, the collection and analysis of surface and

subsurface soil samples, and the collection and analysis of surface water and groundwater

samples. ~ All field work and physical testing of soil samples was performed by HLA

91IMK CO07.rpt %
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geologists, engineers, and technicians under the direct oversight of a registered geologist

and/or orofessional e
and/or professionat e

performed by a state-certified laboratory.
HLA’s investigation of surface and subsurface soil and vadose zone conditions at the

conducted from June to August 1990. Thirty-one soil borings were drilled and sampled
during the first phase. Samples were also collected from four surface locations. Following
review of the data collected during the first phase of the investigation, a second phase soil
Aim Tamiram: A AT - e
u a r

i1l Jauumy arud

an additional ten soil borings were drilled and sampled.

Soil samples collected from borings drilled in the first phase of the investigation in the UST
area, the aboveground storage tank area, and the Freon-biending area were analyzed for
volatile and semivolatile organic compounds, glycols, and petroleum hydrocarbons. Based
on the results from the first-phase borings, the samples collected from the three additional
borings in the aboveground solvent-storage area were only analyzed for volatile organic

compounds.

Soil samples collected in the corrosive and hydrogen peroxide bermed storage area were only
analyzed for pH and selected ions and metals, with the exception of the two samples that
were additionally analyzed for volatile and semivolatile organics, glycols, and petroleum

hydrocarbons.

The groundwater investigation program consisted of the installation, monitoring, and
sampling of a total of 18 onsite groundwater monitoring wells. Two wells were installed in
a discontinuous perched-water zone encountered at two locations within the site. Twelve
wells were installed in the upper portion of the underlying aquifer zone. Four additional
wells were installed in the aquifer, two at an intermediate depth, and two at the bottom of

the aquifer, to assess vertical hydraulic and chemical distribution characteristics. The

monitoring well program was augmented by ¢

PVl (S 3-488 17814

MCK0002572
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Harding Lawson Associates

18 LaWw0m A33001aies

and twelve offsite locations.

Onsite groundwater monitoring wells were monitored for depth to groundwater 14 times

A,._._-ALA_A._'-,-I Lo T o 100N oL L AT 1001 TN.._J . s emenna camcat o d slican e Ao
GUTIng tnc period 1o Julic 177U tnirougi Apill 1771 UUIlIlg l Sallc porioy, uirce rounus
of groundwater sampling were conducted. Samples collected in the first round of sampling

conducted in August 1990 were analyzed using the following EPA methods:
* EPA Method 8240 - Volatile organic compounds,
* EPA Method 8270 - Semi-volatile compounds,
* EPA Method 8015 modified - Glycols.
* EPA Method 418.1 - Petroleum hydrocarbons.
» EPA Method 150.1 - pH.
+ EPA Method 9050 - Conductivity,
+ EPA Method 160.1 - Total dissolved solids,
* EPA Method 9036 - Suifate,

* EPA Method 425.1 - Surfactants. and
+ EPA Method 300.0/6010 - General minerals, selected m

Groundwater samples collected during subsequent sampling rounds were analyzed for volatile

organics using EPA Method 8240 with selected samples being analyzed for general minerals

Impacts to vadose zone soils and groundwater by chlorinated hydrocarbon compounds were

groundwaterare 1,1.1-trichloroethane (1,1.1-TCA), tetrachloroethene (PCE), trichloroethene
(TCE), and methylene chloride (dichloromethane [DCM]). Elevated concentrations of these
compounds detected in the soil appear to be limited in their areal extent to the immediate
rounding the aboveground solvent storage area. Minor impacts to
the soil were identified along the subsurface distribution lines connecting the northern
railroad spur to the UST area. No significant impacts to vadose zone soils or groundwater

rrn

QINH(COO?m[ ¥111 neen AnRAFE—A
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Harding Lawson Associates

of corrosives, hydrogen peroxides, or glycols.

Two groundwater plumes exhibiting elevated concentrations of VOCs were identified during
this investigation. An onsite pi ume, characterized by elevated concentrations of chiorinated
hydrocarbons, including -TCA,PCE, TCE, i.1-dichloroethene (1,1-DCE), and DCM was
detected. Maximum concentrations of the major compounds comprising the onsite plume
were detected in groundwater samples collzcted immediately downgradient of the
aboveground solvent-storage area. Elevated conzentrations extend offsite both downgradient
and upgradient of the McKesson site. Even though a significant reduction of the
concentration of compounds is observed perper.dicular to the plume axis, the lateral extent
of the plume has not been completely assessec. Vertically, the elevated concentration of
compounds appear to be restricted to the upper part of the aquifer. No observations were

made that would indicate elevated concentration: of dissolved organics or non-aqueous phase

liquid solvents exist at depth within the aquifer

7~
s\
=3
Q.
t
-
t
s
=1

An offsite plume, characterized by elevated concentrations of MEK, MIB

addition to concentrations of chlorinated hvdrocarbons, was identified to the north

(upgradient) and west (cross-gradient) of the McKesson site. This offsite plume extends
downgradient from the Angeles site, which appzars to be a possible source. Based on the

compounds detected in the soil and the ground\mcr at the Angeles site during a preliminary

mvmnommn conducted in 1990 by SCS En

£ Anee i
.......................... 17U 1

wuxpuuuda
detected in the groundwater upgradient of the McKesson site, the Angeles site appears to

have contributed to the onsite plume identifiec at the McKesson site.

ile nemenanse ¢~ =acss Yo Lo oo

The observed distrib iis appears to result from two

transport processes. Within and in the vicinity cf the aboveground solvent-storage area, the
observed distribution is most probably the result ofvertical migration ofliquid-phase solvents
through the vadose zone accompanied with laters! spreading along zones of high permeability

1 coan a

orage tank zrea and at depths of 40 to 45 feet bgs, the

contrasts. Away from

-

detected concentrations of volatile organics aspear to be the result of volatilization of

dissolved compounds present in the groundwarzr.

91MK C007 rpt _t ~a
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The observed plume configuration and aquifer test parameters indicated that the transport
of chemical compounds in the groundwater is dominated by advection in a downgradient
direction. Lateral to the plume axis, transport appears to be dependent primarily on
diffusion. Diffusion also appears to control the distribution of compounds observed in the

intermediate and deep zones of the aquifer.

A baseline risk assessment conducted by McLaren/ChemRisk concluded that under current
conditions, the concentrations of the selected chemicals of concern detected in the site soils
do not pose a significant noncancer risk or a significant increased cancer risk to future onsite
residential or occupational populations. Risks to offsite populations were not quantitatively
assessed. Site-related health risks associated with the chemicals detected in groundwater
were not possible to assess because the relative contributions of probable onsite and offsite
sources have not been established. The relationship between health effects and groundwater
exposure irrespective of onsite versus offsite contribution of chemicals of concern was used

to set cleanup levels for groundwater and soil.

the groundwater plume identified onsite. However, offsite investigation of groundwater
conditions is required to assess the downgradient, upgradient, and lateral extent of the
plume. Assessment of soil and groundwater conditions upgradient of the McKesson site,

¢, is necessary to determine the magnitude of offsite contributions

soil samples collected during the tank removal activities should be

* A report presentmg the results of the UST removals and incorporating data

gencrated during this investigation should be prepared as an addendum to the RI
Report.
91MK C007.1pt XV MCKO0002575
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A workplan for the downgradient investigation of the groundwater plume detected onsite

should be prepared. The scope of work associated with the downgradient investigation

chAawnsld lan Aaciagmad ¢4 s it e nmd acoace thhn Arwsrmmsmndinme nmd latnenl Actanms ~Folhn Amaisn
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APPENDIX A
FIELD PROCEDURES
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WELL INSTALLATION
WELL DEVELOPMENT

AsRias AL A AINTE LVARLL

WELL MONITORING/SAMPLING

SURFACE SOIL AND SURFACE. -WATER SAMPLING

~AND A NS Aks [RANAS WNJEANL AR VYLA

CPT/HYDROPUNCH
AOITFER TEST ANALVSIS
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APPENDIX A-1

This appendix presents the procedures used by HLA during drilling and sampling at the
McKesson site. The soil classification chart and a key to the test data are summarized on

Plate B1. Logs of HLA test borings are presented on Plates B-2 through B-46.

All soil borings were vertically drilled using a truck-mounted CME-75 drill rig equipped with
8-inch-outside-diameter hollow-stem augers. An HLA geologist observed the drilling and

logged the borings. Soils were classified in accordance with the Unified Soil Classification

Soil borings (with the exception of SB-5) were sampled at ground surface and thereafter at
5-foot-depth intervals using a Sprague and Henwood (S&H) split-barrel, stainless-steel

sampler (2.4-inch-inside-diameter). Each sampler was lined with three 6-inch-long brass

tubes.

Samples were obtained by allowing a 140-pound hammer to fall 30 inches, driving the S&H
sampler into native soil. Blow counts presented on the boring logs (Plates B-2 through B-46)

have been converted to approximate equivalent standard penetration test N-values.

After retrieving and opening the split barrel, samples were monitored for volatile organic
vapors using a photoionization detector (PID) and an organic vapor a
PID was equipped with a 10.2 electron-volt lamp and was calibrated each day against an
isobutylene (benzene equivalent) standard. The OVA was precalibrated at the manufacturer
and did not require daily adjustment.

The S&H tube closest to th
labeled, placed in a Ziploc bag, and stored on ice in a field cooler. Soil in the adjacent tube
and the sampler shoe were visually classified according to the USCS. Samples were
described with respect to their color, soil type, consistency or relative density, moisture, and

thor ~h
icT
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I
-1
o
O
o
o
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sizes, particie shapes, cementation. plasticity, stratification,
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the presence of organic matter, and contaminant stain. Soil pH was also measured in the

oh

eld
boring. The second S&H tube was capped, labeled, and sealed for later use editing the logs.

All samples were handled under chain-of-custody protocol.

Soil cuttings generated during drilling were seaied in Department of Transportation (DOT)
approved 55-gallon drums. The drums were labeled on the lid and on the side with the well
number, date of generation, contents, and drilling interval. All cuttings were handled by
HLA's subcontractor, Pacific Environmental Management Corporation (Long Beach,

California), and properly disposed of.

All'borings were backfilled using a cement-bentonite grout, poured directly into the borehole.
The grout was made with 3-percent bentonite powder and Type II Portland cement. The
grout was mixed in a trough using a grout pump.

Boring locations were marked by partially driving a nail into the grout and attaching orange

flagging for visibility. Approximate X-Y measurements were taken of each boring with

respect to permanent site features. Measurements were recorded on the field log of the

Boring SB-22 was abandoned after encountering perched water approximately 2 feet below

ground surface (bgs).

MCKO0002581
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APPENDIX A-2

This appendix presents the methods used by HLA to drill and install monitoring wells at the

McKesson site. A summary of wells is presented in Table 11. Well completion diagrams are

Y7 _ 113

46. Wellhead completion diagrams are presented on

________ — ™

presented on Plates B-2 through B-4

Plates B-47 and

w
H
o0

Three monitoring wells, MW-1 through MW-3, were drilled and instalied during Phase I at
the jocations shown on Plate 5. Monitoring well borings were vertically drilled using a truck-
mounted CME-75 drill rig operated bv HLA's subcontractor, West Hazmat Drillin
Corporation (Anaheim, California). Borings were initially drilled to a depth of 41 to 46 feet
bgs using 8-inch-diameter hollow-stem augers. After tripping out the augers, each boring was

overreamed using a bucket auger rig equipped with an 18-inch-diameter bucket auger.

A 14-inch-diameter conductor casing was set in each boring and the annulus was backfilled
with cement-bentonite grout. Twenty-four hours later, drilling continued with the 10-inch-
diameter hollow-stem augers to a depth of approximately 71 feet bgs. An HLA geologist

I'\}’\CPT'\
vuse

i o
1YC

Q.
~

Monitoring Wells MW-1 through MW-3 were continuously sampled using a Moss wireline
split-core barrel sampler (2.4-inch-inside-diameter). Upon retrieval, the sample core was
immediately monitored for organic vapors using a PID and an OVA. The core was placed
in tubular plastic sheeting, sealed at both ends with electrical tape, and stored in core boxes.

The plastic sheeting was labeled with the date, boring number, and sample depth.

Soil samples were collected at approximately 5-foot intervals for chemical analysxs by cutting
a portion of the Jower 1-foot of the core barrel sample and tightly packing it into a glass

Mason jar. The jar was sealed with a Teflon-lined screw cap, labeled, and stored on ice in

a field sample cooler. Analytical samples were handled under chain-of-custody protocol.

MCK0002582
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I’ DD A D o 1N o 1" oD 1
s (SB-4, SB-7, SB-10, SB-13, SB-1

one perched well (SB-32) were drilled and installed during Phase I at the locations shown
on Plate 5. Intermediate-depth monitoring well borings were vertically drilled using a truck-
mounted CME-75 drill rig equipped with 8- and 10-inch-outside-diameter hollow-stem

~ .!L, YYY A vy

conducte aoyniLASs SUDCOnU'aCIOT west Hazmat urlumg LOTpOI'aUOI’l

ArioATe . ~,

augers. Dri l"g was
(Anaheim, California), under the Supervision of an HLA geologist. Soils were sampled,

classified. and stored using the procedures as described in Appendix A-1.

One intermediate well and one perched aquifer well (SB-36 and SB-37, respectively) were
drilled and sampled during the second phase of work conducted between January 23 and
February 7, 1991. Phase II intermediate and perched wells were drilled and sampled using

the same methods as described in Appendix A-1.

Two sets of cluster wells were drilled and sampled during Phase II near existing Phase I
Wells SB-17 and SB-23. Cluster wells were labeled SB-17A. SB-17B, SB-23A. and SB-23B
(Plate 5)

Cluster well borings were initially drilled with a truck-mounted bucket-au uger rig equipped

with a 15-inch-diameter bucket auger. The bucket-auger boring was terminated at
approximately 40 feet bgs in SB-17A and SB-17B and approximately 32 feet bgs in SB-23A
and SB-23B. A 10-inch-inside-diameter steel conductor casing was set in each boring, and
the annulus was d with cement-bentonite grout. Drilling continued 24 hours later
with a truck-mounted Mobil B-61 drill equipped with a 9-7/8 inch diameter rotary-drill bit.
Drilling was conducted using direct mud-rotary methods. All bucket-auger and mud-rotary
drilling was carried out by HLA’s subcontractor H-F Drilling, Inc. (Fullerton, California).

ist observed the driliing and logged the borings.
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C and handied by

uttings and drilling muds were contained in waste bins

()

HLA’s subcontractor, Pacific Environmental Management Corporation (Long Beach,

California).

approximately 49 feet bgs at the western end. The first-phase wells (MW-1 through MW-
3) were set approximately 20 feet below groundwater. Phase Iintermediate-depth wells were
set approximately 15 feet below groundwater. Perched aquifer wells were set at the base of
first encountered groundwater. Phase II cluster wells SB-17A and SB-23A were set at the
bottom of the aquifer (approximately 117 and 128 feet bgs, respectively). Cluster wells SB-

17B and SB-23B were set at an intermediate depth within the aquifer (90 and 95 feet bgs.

respectively).

flush-threaded. Schedule 40 PVC blank casing and well screen (0.02 inch slots). The base

of each well was sealed with a PVC flush-threaded bottom cap. The top of each well was

1 1 3 A_s I Atnees néa-
All Phases I and II perched. intermediate, and deep wells were cased with 4-inch-diameter,

sealed with an expandable locking well cap. Cluster wells utilized stainless-steel screen. All
well casing and screen was steam-cleaned with a hot-water washer prior to installation.

The annular space between the borehole wall and well screen was backfilled with Monterey
No. 3 sand from the bottom of the borehole to approximately 3.0 feet above the top of the
slotted casing. A 3- to 4-foot-thick bentonite peliet seal was placed above the sand pack.
The remainder of the annulus was filled with a cement-bentonite grout (3 percent bentonite
by weight). All annulus materials were slowly poured down the annulus. The height of the
sand pack and bentonite pellets were periodically measured using a weighted cloth tape.

A4 ¥
Yy

ell completion details are presented on Plates B-2 through B-46.

MCK00025g4
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Wells SB-23 and SB-37 were completed above grade, as illustrated on Plate B-47. All other
wells were completed below grade, using a watertight, bolted well cover. The wellhead
covers extend approximately 1 inch above the surrounding grade to allow for drainage of
surface water away from the wellhead. Subsurface wellhead completion details are presented
on Plate B-48.

An aluminum identification ta
documented the well number, date of installation, diameter, depth, screen interval, and slot
size. The top of each casing was marked on the north side for use as a monitoring and

surveving reference point.

91MKC007.app A-2-4
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APPENDIX A-3
WELL DEVELOPMENT

On July 26 through 30. 1990, Wells MW-1 through MW-3, SB-4, SB-7, SB-10, SB-13, SB-17,
SB-20, SB-23, SB-25, and SB-32 were developed by HLA’s subcontractor West Hazmat
Drilling Corporation (Anaheim, California) under the supervision of an HLA geologist.

Total open well depths and depths to water were measured in all wells prior to beginning
development. Measurements were obtained using a Solinst brand electric well sounder
checked against a cloth tape and rule. Monitoring data were used to calculate four borehole
volumes (the amount of water contained in the borehole multiplied four times) in each well
as a minimum amount of water to be purged. Purge volumes were calculated as follows:
(1 annulus volume + 1 well casing volume) x 4 = 4 borehole volumes
I annulus volume = (3.46 gal/mft) (Total Well Depth - Water Depth) (0.70)
assuming:
Borehole diameter = 10.25 inches
Casing diameter = 4 inches

30% pore space in the sand pack

ge

Wells were developed using a 4-inch-diameter rubber-seal swab tool, a 4-inch by 6-foot
stainless-steel bailer, and a 10-gallon-per-minute submersible pump. With the exception of

15

d with the swab tool for approximately 5 minutes and then bailed

witn tr
until approximately 55 gallons were removed. Surging was repeated a second time for
approximately 5 minutes, and the wells were bailed again of approximately 30 gallons.
Development was completed by installing a submersible pump approximately 5 feet from the
ottom and pumping at 10 gallons per minute. Approximately 385 total gallons were
removed from each well. Discharge rates were measured by directing discharged water into
a 5-gallon bucket and tracking the time required to fill the bucket. The rates were converted
to gallons per minute and recorded on the well development form. Water levels were

remeasured immediately after removing the pump to assess the effects of pumping on the

9IMKC007 app A-3-l MCK0002586



Harding Lawson Associates

aquifer. Purged water was stored in Department of Transportation (DOT)-approved 55-

-

oalla A
paunvll uru

ns.

Electrical conductivity, pH, and water temperature were measured at regular intervals during
development to assess general groundwater quality and parameter stabilization. Water
turbidity and color were also noted. All data were recorded on well development forms.

Well development forms are presented in Appendix F.

Phase I1 wells were developed between February 1 and 9, 1991, by HLA’s subcontractor H-F

Drilling. Inc. (Fullerton, California), under the supervision of an HLA geologist.

Well SB-36 was developed using the same procedures as described above. Well SB-37 went

dry after purging approximately 1 gallon and never recovered during the monitoring period.

Wells SB-17A, SB-17B, SB-23A, and SB-23B wer
(SAPP) prior to surging and pumping. The SAPP was used as a silt and clay deflocculant
and was poured as a solution directly into the wells. The wells were then surged for
approximately 45 minutes to mix the solution. Wells SB-23A and MK-SB-23B were allowed
fore they were bailed and pumped. Well SB-17A and SB-
17B were treated, surged, and allowed to set for approximately two days before bailing and
pumping. Development of all cluster wells was completed using a 4-inch-diameter stainless-
steel submersible pump. Discharge rates and water parameters were handled the same as

- Aca wsrnlles ™A~ -
for Phase I wells. Dischar

UCI
o
¥
o
—
[q]

stored in waste bins onsite. All purge, development,
and rinsate water was properly manifested and disposed of by HLLA’s subcontractor, Pacific

Environmental Management Corporation (Long Beach, California).

El
Q

1CK000255,
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APPENDIX A-4
WELL MONITORING/SAMPLING

TYY 2

Wells at the McKesson site were sampled by HLA geologists in August and October 1990

Static water levels were measured in all wells prior to sampling. Monitoring data were used

1. Follt

to calculate four well casing volumes (the volume of water contained in one well casing

=2
o

multiplied by four for each well 25 a minimum amount to be purged.
Each well was purged using a 4-inch-diameter stainless-steel submersible pump. The pump
was lowered to approximately 2 feet above the base of the well before pumping. The rate

vy

o
was pumped

(o5
»

of discharge was measure ing a §-

an

directly into DOT-approved 55-gallon drums which were then sealed and labeled. All pur
rinsate water was properly manifested and properly disposed of by HLA’s subcontractor,

Pacific Environmental Management Corporation (Long Beach, California).

Electrical conductivity, pH, and water temperature were monitored at regular intervals while
purging each well. All meters were calibrated at the start of each day of sampling. Electrical
conductivity was calibrated to a 700 mmhos standard; pH was calibrated in pH-7 and pH-10

1s. Well purging and sampling data are presented in Appendix G.

Well purging was complete when four well volumes had been removed. Well SB-32

consistently went dry before four well volumes could be removed. In this case, the water

.

to recover to 80 percent of the static water level, measured prior to

ayual
Cvii

wrne allac,a A
was alltowcd
sampling. before the well was sampled. Well SB-37 was purged dry during development and

never recovered during the sampling period.

Groundwater samples were collected usm

o

lean, 1-inch-diameter by 3-foot-long, stainless-

(=% N
)

steel bailer. Water samples were decanted from the bailer into

2 -uw

containers. The containers were then sealed in plastic bags and placed on ice in a field

MCK0002588
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cooler. All water sampling equipment was washed with Liquinox solution, rinsed with

Duplicate samples were taken of selected wells to evaluate the precision of data received

from the laboratory. The duplicate samples were collected in series from the same well using

the same sampling procedure. Both original and duplicate samples were submitted "blind”
to the laboratory and analyzed for the same parameters.

Blank samples were taken in the field to evaluate whether field procedures were providing
a means of contamination to groundwater sampies. One equipment biank was taken on each
day of sampling by decanting distilled water from a decontaminated bailer into laboratory-
prepared sample containers. One field blank was prepared at the beginnidg of each day of
sampling by decanting distilled water directly into laboratory-prepared sample containers.
The field blank was placed in the sample cooler at the beginning of the day and kept with
the samples until they reached the lab. All blank samples were submitted "blind" to the

laboratory.

All samples and blanks were submitted under chain-of-custody protocol.

MCK0002589
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APPENDIX A-5
SURFACE SOIL AND SURFACE-WATER SAMPLING

On July 17 and 18, 1990, eight surface-soil samples were collected by an HLA geologist from
four different source areas (SS-01 to SS-04). All samples were obtained from the unlined
drainage ditch near the run-off control sump discharge to the north of the site. Samples

-1 r

ccted at approximately 0.5 and 1.0 feet bgs using a hand auger. Samples were

monitored for volatile organic vapors using a PID and OVA, and for pH. Soil samples were
tightly packed into glass Mason jars and sealed with a Teflon-lined screw cap.

M

T
I J

R nn

une 23, 1990, two sets of surface-water samples were collected by an HLA geologist

—

from two source areas (SW-01 and SW-02) along the unlined drainage channel to the
northwest of the site (Plate 5). Samples were collected by submersing two volatile organic
analysis (VOA) vials and two one-liter amber glass jars. Electrical conductivity, pH, and

temperature readings were taken.

MCK0002590
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APPENDIX A-6
CPT/HYDROPUNCH

s A sanseAtmAse nbne Sacddem o 70D -
es used durng conc penetrometer t aung \\, 1) an

(a )

Hydropunch groundwater sampling. Logs of CPT soundings are presented on Plates D-1
through D-18.

8 were driven at the locations shown on Plate 6. CPT
borings were driven using a 20-ton CPT rig equipped with a 1-1/2 inch diameter friction cone
and push rods. The friction cone provided a detailed continuous record of soils encountered
beneath the site. CPT probing was performed by HLA's subcontractor, Earth Technology

Corporation (Huntington Beach, California), under the direction of an HLA geologist.

CPT-1 was driven approximately 10 feet from MW-1 to provide correlation of the CPT data
with recovered soil types. CPT-1 was driven to approximately 60 feet bgs. All other CPT
probes were driven to approximately 55 feet bgs. Computer printouts of soil behavior types

were provided in the field by the subcontractor

The CPT friction cone and push rods were steam-cleaned between each test location.

Steam-cleaning rinsate was retained in DOT-approved 55-gallon drums.

After the friction cone and push rods were removed from the borings, a Hydropunch sampler
was installed inside each CPT probe hole to collect groundwater samples. Refusal was

encountered in CPT-5 at a depth of approximately 55 feet due to dense formation:

w

obtained from CPT-5

consequently, no sample wa n m CPT-S.

mpl
Groundwater samples were obtained by retrieving the Hydropunch sampler and transferring
the sample into two laboratory-supplied, 40 ml VOA vials using a Teflon stopcock and plastic
beled, sealed in plastic bags, and stored on ice in a field sample

cooler. All samples were handled under chain-of- custody protocol.

MCKO0002591
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The Hydropunch sampler and push rods were steam-cleaned between each boring. All

Teflon valves and plastic tubing related to sampling from the Hydropunch were discarded

. b ODPT e
etweenuscatcacn Lri pro

55-gallon drums.

0O

PT probe holes were backfilled by pumping cement-bentonite grout through a tremie pipe.

]

- 2o gl

he abandoned CPT probe holes were then marked and labeled with spray paint for ease

(=

of location. Each location was measured in the field to a permanent feature on the site.

MCK0002592
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APPENDIX A-7
AQUIFER TEST ANALYSIS

former McKesson Chemical Facility. Slug test and pumpout data are presented in Tables

H-1 through H-20. Hydrographs of pumpout data are presented in Appendix H.

. rYyr a o, =

ests (slug tests) were conducted on MW-1 through MW-3, SB-4, SB-7,
, and SB-32 on August 15 and 16, 1990. Pumpout tests were conducted on
Phase II cluster wells on February 13 and 14, 1991.

wm
o
—
N
wn
W
—
~3

vy

Slug tests were conducted by two HLA geologists using a 3-1/2-inch-outside-diameter PVC
mandrel filled with inert Silica sand. Static water levels were first measured using a Solinst
electric well sounder calibrated to a cloth tape and rule. An electronic pressure transducer
was then set approximately one foot above the bottom of the well. The pressure transducer
was connected to a Hermit data logger (In-Situ Inc., Laramie, Wyoming) which would record
changes in water level in the well. The test was begun when the PVC man
into the well and completely submerged under water. The data logger was started
immediately before the slug entered the water. During the test, water levels were
simultaneously monitored with the electric well sounder to confirm the data. The test was

. oA
repeated when the mandre] was removed.

N WiilC

Data stored on the data logger were printed out in the field to provide a backup copy of the

test. The data were later transferred from the data logger to two computer disks, one

The electronic pressure transducers, the electric well sounder, and the PVC mandrel were

decontaminated using a Liquinox solution wash, a potable water rinse, and a distilled water

)"

octween each well. The rope connected to the mandrel was changed between each

MCK0002593
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Pumpout tests were conducted by two HLA geologists on SB-17, SB-17A, MK-SB-17B,

ectric well sounder calibrated to a cloth tape and rule. A 4-inch-diameter
stainless-steel submersible pump was then set in one cluster well, approximately 1 foot above

the bottom of the well.
An electronic pressure transducer was set approximately 1 foot above the submersible pum p.
Transducers were also set approximately 1 foot above the bottom of the wells in the other
two cluster wells. Transducers were plugged into data loggers. The test was begun when the
submersible pump and the data loggers were simultaneously turned on. During the test,
water levels were monitored with the electric well sounder to confirm the data. After a
specified volume had been removed, the data loggers were sto

pump was turned off at the same time that the data loggers were turned on in order to

gather aquifer recovery data. The test was repeated with the pump in each cluster well.

Equipment decontamination was handled as described above.

MCK0002594
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a/ - gravel
L=t -
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0.

-
- * 1]
) ' - Equi t 8 & 10" Hollow Auger
Top of Casing _147.28 ft e £ 2 Q' pmen
- o . o
E g 6 g:g Elevation 147./ It Date 0/14/90
o (o] w 40
} %
increasing sand content
BROWN SILTY SAND (SM)
N PO moist, fine grained with trace of clay
o vos4s decreasing silt content
0.0 0.0 852 . ‘jjy water level measured on 8/15/90
10" dia. Borehole increasing silt content
DARK BROWN SAND (sp)
very moist, very fine to fine grained with minor
0.0 0.0 891 silt, micaceous
Filter Sand
(No. 3 Monterey)
saturated
0.0 00 6.32
b color change to brown
EE; i increasing silt content
‘:% 0.0 19.0 8.26
553 decreasing silt content, fine to medium grained
4" dia. Slotted PVC | =
Casing (0.020" Slots) :3 e
E-:’* =H
;ﬁ 2 0.0 0.0 941
gj _" 0.4 00 9.27
o= ’ Eight-inch-diameter boring terminated at 68 feet.
= Groundwater encountered at 52 feet during drilling.
= 70 Boring converted to ground-water monitoring wel
i on 6/15/90.
Threaded Cap :j 3 !
{ Note: Eight-inch-diameter boring was overreamed
with ten-inch-diameter augers to a total depth cf
72 feet. Based on field observations, interpreted
lithology in the overreamed interval is similar to
75" that at last sampled depth.
I MCK0002601
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N\ “
N Z = i 8 & 10" Hollow Auger
Top of Casing 149.03 ft [ ;E % Equipment g
J B — -
- ] -
® E % o g [¢7] Elevation 149.7 ft Date 6( 15( 90
o (w] w
(See Plate B48 for E E P OmASPHALTIC CONCRETE
Wellhead - la| 1w +.:{] BROWN SILTY SAND (SM)
Construction) .i:( ‘j: 1171 moist, fine to medium grained
‘ 2 ail 4: 0.0 0.0 9.10 | color change to red-brown
.-" .| 1-1+4 color change to brown
a4 , : R decreasing silt content
; il p R By 51 [ )
il gl B¢ By b
L -l - { 1 with trace of coarse-grained sand and few gravel
B 24 e 0.0 00 821 T
" ’j‘i{ I) | color change to red-brown
! el ng S
18" dia. Borehole [®f= ' e 10 [ | increasing gravel content
: i B 1| with minor clay
i -|e ! N
j b pe . 0.0 0.0 526 [y
| il i b £l
gt ol Il g g 15-B " "| ORANGE-BROWN SAND (SP)
14" dia. Stee] Pyl 15 "] moist, fine to coarse grained with trace of gravel
Conductor Casing ,:E:j :{ BRI and minor silt
-le L
a4 N I 1 medium grained
-Et J< 0.5 1.0 8.69 _ S
i g O E
= |
€ dia. Blank P I |12 208
PVC Casing o b l increasing gravel content
- - ’i .f
:.Ej 3:1 0.0 00 831 é g
il N g =
SR by 7| BROWN SILTY SAND (SM)
ﬁ 'j‘j 25 ' '|] moist, fine grained with trace of gravel
Sint i b e
by -
-.vl -l - "
k| e »7/4 BROWN CLAYEY SAND (sC)
L= - - 0.0 0.0 8.07 = 7} moist, fine grained
B Sl b b " 1| BROWN SILTY SAND (SM)
- ot 0t + 1] moist, fine grained, micaceous
-l .
Bentonite-Cement g ’{ ]q g !
Grout el bt b e
g il € e } _ o MCK0002602
‘ -je 4 |1 Increasing silt content
. b o2 0.0 9.0 &.13 'i :
| ol b 0.0 0.0 /] RED-BROWN SANDY CLAY (cL)
3 B g 7 moist, fine grained with some coarse-grained sand
; gT
- Y and trace of gravel
! ] ._I iJ Ci gra
H 1A - .
; 2 e L
/j :] g.0 0.0 804 o
gentonite Pellet Seal m 1 = ’ ’ o j
t W Q,’j 7| BROWN SILTY SANT (SM)
A ] - il
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Equipment 8 & 10

Elevation 149.7 ft pate _ 6/15/90

oilow Auger

S Depth ft
Sample

T

&

moist, fine grained, micaceous

BROWN SAND (SP)

H T o N |
moist, medium grained

BROWN SILTY SAND (SM)

moist, fine to medium grained, micaceous

o

BROWN SAND (SP)
wet, very fine to fine grained, micaceous

.' ¥ water level measured on 8/15/90

h
[~

saturated
fine to medium grained
4-inch-thick silt lens

with some silt

th
W

no silt

with some gravel

(=)
=]

=)
(%]

with some silt
no silt

medium grained

Eight-inch-diameter boring terminated at 68 feet.
Groundwater encountered at 51 feet during drilling.
Boring converted to ground-water monitoring well

707 on 6/18/90.

Note: Eight-inch-diameter boring was overreamed
with ten-inch-diameter augers to a total depth of
72 feet. Based on field observatione, interpreted
lithology in the overreamed interval is similar to
that at last sampled depih.
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1o = 5 N .{- %_ - Equipment 8" Hollow Auger
)| = +=X o+ . . n +~ o -
= vy u+ 0 3 - ~ — =oE PR
®lve _'EE 'SS 2% - = S o ow Elevation 147.6 1t pate _ 6/18/90
- aH P& ] oo [-o] a o w 0
[ ASPHALTIC CONCRETE
15 0.2 0.0 893 S GRA_Y GRAVELLY SAND. (SP)
/ moist, 